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groEL2 ^-^i^>* °l-§-*V ^B^S^l^^ # ^«<HH1 
^^^i, K\St ^Ml^Tjl^ S.€- iE^^Wi ^ ^#^1 groEL2 ^ flfe 

s.ol^ ss^-ol^^- ^S*>J1, °1S °l-g-SH groEL2 -ft-*!*}-!- ^ * <*7H<i,g. 

#^-gr 7l#^ ^!fl«M ^ft^H £fe *ti^H, 3^ jg. 

^ 1J\&3 ^-§-51 Jl 16S rDNA -g-*ll^* *M*H ^ 

£ 5 

groEL2 -R-^7>, ^o] 3- sc^ol^ 
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1020030024656 #^ 2004/1/3 

g r o E L 2 iB^Snl^l^ 4* -f-^lHK identification method 

of genus Streptomyces by using groEL2 gene} 



-£ l^r ^ofl ^V-g-t!: groEL2 -fi-^*} ^ ^ B^o^ M-^-N£ 

-£ 2^ ^- 4^ iB^£*H]i ^ -^ 0 H B5}-°Hl- ol-g-tt S^^r DNA^l 

648-bp groEL2 -fr^*} f-^-§-# ^7l^^ a>^o_s. 14^^ 

£ 3^ groEL2 420-bp ^7]^]^.S. K^^^r 40^ 31^-51-1- u|-E}-\H ^i}. 

£ 4^ -R-E. ol-nlicAV I407fl5. £M3^1 K^^^r 40^ 7)]^-El- M-E}^ 
£ 5^r groEL2 420-bp g-^g-g- wliH^H^ 9]*Y 5^ 

^ ^# M-HfuH ^o]cf. 



groEL2 o]-g-*V ^B^S^Ml^ 4=- ^<H Vl ?Hl ^^-^-^ 

, ^ ^Hl^j^r 5-^ ^B^B^-fli 4- groEL2 ^ ^°)^ 
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1020030024656 #^ <y*>: 2004/1/3 

<7> ^<S#^^ g-e), ^bfl tfltr 7^ ^Ofl 0]<5>0} ^fl DlA3^.6flAi 

£3€ ^l-iM 10,000^ ^slsl €■ *}*1s}jl a.*v, 4^ 7 ) 

<8> ^a>^o.S. 1H8#^£- TyndalHl ^^-§-°l ^ 1929\i 

Fleming^ ^*fl 5l)u|^^(penici 1 1 in)^r 7)^S. Z}<^ Waksman^}- Woodruf f (1940)7} i 

ee^^nl^l^ ^lE^H ?1 ^(S. ant i biot i cus)<*}*\ ^ ^}o] ^ ( ac t inomycin)^: ^e^Kn., 
Schatz^q- Wakman(1944)o] iB^§c)/flA ^ ^ ^ <^ ^ ( s. griseusW}*] iHll^^l-il 
(streptomycin)^ sfl^^l *1^.<*j£.5. A]— g-^j-^A^j ^B^J&oHl^ ^ 

Pl^#S.^-Bl ^-Afl^ 10,000^ ^ ^J^#^ #^ 7>^cil ot 2/3 ^£7f ^H^S^l 
^ # -S^s-^bI ^slS-i- ^513. ^°fl 5U°H ^lt^l *M*Rr 

<9> ^ofl^ AE 5 fl £D );,|A ^ ^.o. ^( sp ecies)ol *))^ 7}^- J£nV 

^ # ^HiL ^3. t}-E- ^BWr¥3* H^-*>ji oicf[ Anderson AS, Wellington 
EM. The taxonomy of Streptomyces and related genera. Int. J. Syst. Evol. Microbiol. 
2001, 51(3):797-814]. n*BH , ^ fHr^ ^^«-^#^o] y^H^o} tflA)-^^ «le] 7 fl 
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1020030024656 #^ Q*}: 2004/1/3 

^5^^), ^^-^(^S, ^0, te^^ (biosensor), §-<M # 

-g-sKn*} ^ ^T^r 5-sflo)l 3^r3 °l-f-<H^ 5>.ji ^rf[i. Emmert EA, Handelsman 

J. Biocontrol of plant disease: a (gram-) positive perspective. FEMS Microbiol. Lett. 
1999, l;171(l):l-9, 2. Nielsen J. Metabolic engineering: techniques for analysis of 
targets for genetic manipulations. Biotechnol. Bioeng. 1998:58(2-3) : 125-32, 3. 
Hutchinson C, Colombo A. Genetic engineering of doxorubicin production in Streptomyces 
peucetius: J. Ind. Microbiol. Biotechnol. 1999, Jul ; 23(1) : 647-652] . °l^^r^-2H ^ 

^#«r3 cf^^l ^rtr ^l^^r ^#cf^^ 2±€^ ^1^ 7>^*1 oj-g- zl^JI, -R- 

3r fe^Rr ^S^H ^-^f^, 1980^51^ pl^#ofl tfl^ m^^o. o]^^ ojo.^, 

^-iflofl>H£. 1987<d£^-Bl p1^#o1 Wr^o) nfl^-o] oicf. 

*1^#<H1 tfl^ ^J±*Rr r-flofl^ Pl^l-ol ^xvaj-fe If-o^ol ^e)^ 

^JB.*M^, zl p1^#^ 711 ^ ^3«f^^l ^*l(^r£- Str ^JM-4. 
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1020030024656 %^ 2004/1/3 

<12> ^*flo] ^B^Bn]^ ^ ^ofl Afl5.£ l-^o^ iae }u^ ^5]7l 

°1 u cMI^ W ^*<H1 ^1*1] 4^ ^o]!4 a1\sL°- ^( s train)7> ^ofl ^^S) 

^B^^l^li ^ ^-#tt 71 S^^^(phenotypic) ^ Efl 

s:o. ^s).^-^ -f-^V ^*1 (numerical taxonomy)^ 7)^}31 ^cf . 

<13> ZL^M-, ^71 ^*1 (numerical taxonomy)^ M^f ^ ^B^B^Hl^ ^4 ^ 

^^B^l i^(rfl^o} ^-^^71 : 20-g-, ^B^Bo]^: 2-3 ^*>7fl 
^B*M1^ ^ Hi *1*H^ ^ D J: <^>Me|- ^«HH1 S-*fl3 

°1 BJISlJl 5£4. 

<14> ol&|^. 7l# « 0 V^o^ -g-^;g nfl-&°fl ( Jlf^ B-& Tfl-g-^ £ M^fe & 

31 chronometer molecule)!- ^ 7H <g £-^«J-igo_B ^* £3J*rfe- £-7>£-^- 

^Kmolecular taxonomy) ti cT^-°-B ^^S}^ ^X\]°)t\.. o]e) &^X\ 7fl-g-*>( chronometer 
molecule)B^ 7}^ ^ 5 ^^°fl ^l-g-sjjl 53^ 16S rDNA ^ojcf. zielJi, ^fl 

^B^B^M]^ 4? ^ofl£ 7R> ^sl oj-g-sljT oicf. 

<15> #^ 16S rDNA^l <*7H£ ^d\) ^ ^*fl S.^^ 

(phenotypic) ^R3# 4^3.^ o. tfl^H o]^-£]j7 oiu}. ^*fl tg^ 

«l*tr #-SLtr 5-*^: ^-T^-g-tj-^o] 3#*Rr ^Kkit)^ S^B^ i 6S 

rDNA ^7H^o] 7H V ^sl ^>-g-5lJl SU^C^la^^^ #1* W -fr^r ^^1 ^). 
<ie> zle^IM-, olE-ltr 16S rDNA^ <*}&| 7 >*1 7>*l;n. ^ ^i^B, <g7H<g «- 

45-7 



1020030024656 ^7}: 2004/1/3 

^^(hypervariable region)7> ^fl*}7l*V, ^^-*V -g- ^ 1-5 kbp^ 

(oligomer)!- ^-g-sflo): *ltf^r ^ ^ ^-o] 450 

-H, 3-^ 1-^ 16S rDNA^l tiflo]^(data base)^ ^fl -ft-^r^CGenbank)^- 

oil 3H3*1 3^£|oj ^n>, ^H^Snl^i ^ ^£ QJJ=L afl^te ^ 

cJMBKdata)7} o>a|^l ^a*>7fl SJ-^sH 9l*\ M] #^3., 16S rDNA°fl ^tr 

^U^l 7R> ^^H^ ^ll-ol <g^*fl >5HM °1^A} ^ 

7>(multi-copy gene)5. ^^fls>jL °1^t1] €^Rr tfl ^-fr^Kal lele)^ ^a^o) >H3. 

t}€- <^7l^<g^ ^7fls>ji &t}^ tiJL7> &^f[Ueda K, Seki T, Kudo T, Yoshida T, Kataoka 
M. Two distinct mechanisms cause heterogeneity of 16S rRNA. J. Bacterid. 1999, 
Jan; 181(1) : 78-82]. ^ *3r <^e) 16S rDNA^ ^H^o] ^^c^ %°}^. 

o)^ a>ajo_ <x 7 ]x\<£ 7}^o.3, -tf^tr ^-§-trCf. ttr^i, « 0 V 

*r*l ^U, <&J=a1 ^e]ofl ms.^Mm ^7lA^«-M *l]c> *>rf^ 

€-*H3 16S rDNA °l£H * 0 Hd-g-o] *^<H| °l-g-€ tfl^fl £^a] 7fl£-7} 

(chronometer molecule)^ ^1^°] ^^.§>iil-. 
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SDl^i ^ gro EL2 -B-^^># ^ 5£^r ^°}^ H^oj^l- afl^-JI, ojm o] 

-g-*M groEL2 ^ ^71^^^- cHolEiuflol^i- ^^-ji, o] r-flo] 

<19> , 2-^ # g roEL2 -f^*}* ^ 

^-ol^ Hsl-o)^ iH^Snl^li 4- S-^o] g roEL2 -fr*!*} *fl^Rr3l n -sl^o] oi 

<20> i&^V, M. mJ-^ ^- 7 ] = eM*13. gr0 EL2 -fr£*>3- ^ -g-^H 3) 



^ £ *l-.g-] 

2^ ^B^S*M1^ 4? groEL2 -fr^*}* ^ oi^ S-o"|3 = 

^ iE^S^l^li ^ groEL2 -fr^*} zl f^AS. *Vcf. 

3&$r. ^-71 He}ol^ S groEL2 -B-^7>1- ^Al^l * ^7l^<t^ dl^l^ufloli 
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<24> £ g-Tg o. = ae^ Sc ]/|a ^ groEL2 ^s.a1^ ^ 01^ s.ol^ = 

3]-°H* *HS*1-J1, °1# ol-g-^c^ gr0 EL2 -fr*l7r» #^1^1 £-4}«H t-flolEi 

A. 

<25> iH^£*Hl^ -^-g; ^ &oH^ lgS rDNA# tfl^j^. ^ oli, tfl*fl£- 

*>3.*1 £ ^^^Ife GR0EL2 ^J?^ JS^Rr groEL2 -fr*!*} -g-^ *\%-%^. ^7} 4r 
^7Rr 4-5"^ iBffli( stress) ^ 3M*rfe S^SKil <>1 ^-^^^ oj-^e} 

^i^xi^i ^ 7i i^^rf. 4^1, -n-^> ^ -a ®] <y-^] <a 

^Vfcf7l Jicffe ^]L>4 -¥-^HH3 iL<^Tr 5.^*1 Tfl chronometer 

molecule)^ 4 s 5U4. ^, groEL2 -ff^r^ Afl^sl Tfl-g-*^ ^1# 

<26> 71^ fi^Al7ll^>S ^Sl a>^-s1di i 6S r DNA5f HljHS>o} groE L2 -ft-*!*} 

<27> 1. 16S rDNAH- X^^-S *}<*j HliH<g7H<g *m ^S3-tr ^ ^-fr ^ 

^Sfl^i^- 7121 1.5 kbp 3 £3 *1*H -fr^7># £-^*|)o> tr^f. 

<28> zteiq-, groEL2 -R-*!*}^- 420-bp 423-bp^l ^1>1SE 3jSHr & 

^cH 7>^^>cf. ole^ ^>o]^ ^ofl ^o^sl ^ afl ^ ol^ol 

<29> 2 . ^B^^Ml^i 4- ufl 16S rDNA ^ iHJsl 7}% ^ 

°i- ^°fl 5Si°1-H tr 7fl5fl6fl ol -R-^7>7> 4^4 A Kmulty-copy)S ^^*>J1, £E*V ^7l 
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oo> zieiM-, g roEL2 ^7-Hr 7 fl^Hl <*7H^nKg- ^ ^_o S ^.ji^ji &7l nfl 

§-ofl oje^ cl-^-g- &<£ig ^ oicf. 
<3i> 3. 16S rDNA^ s^Qo] <37H<g ^ o] ^> t^etf. ^ <§7H<g 3^ 

(alignment )^HH ?#<^ ^(gap)°l ^fl^cf. 
<32> <3^H S^^-S. A}-g-%v groEL2 ^ 7fl ^1^1^ 7]^ is 

^-^ol ^ ^L7l^ <*7H<g ^ 420-bp^ 7>^JL 91^-. ^Tt£ # 

*1 I7fl<q 4^1^, ^ 3-bp^o] ^7>3<H 3X7) T^ofl 423-bp^ <*7H<i^ y^ji 5^ ^o] 

nf. 0]^*]- m.s$£. <*7H<g H(al ignment)°m- <*7H<g,g- c-fl 

<33> 4. 16S rDNA^r ^-S-S-^aH 7 ] nfl^l o>d]^aV^- ia^^j g>^cf . , 0} 

^7>1- ^.^Hj-^o] °-Si& o\v}^^r ^ofl Ol-g-^l 7}^^7.}^} 

groEL2 -fr^Rr ^H^aVo. ^ 71 <g ^n> o>qe^ -H-£^ o>nl ^aj.^ ^ ^ofl 

<34> 5. 16S rDNA<i £]tb ^B^£*M1^ ^ 3] o] Ei tflH 1980^ 

E^ ^Jl, AJ-^-^jOS. o}E| t}-g- ^^7H1 ^l*fl &7l tffl^ofl S-7fA}0] c-flo] 
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<35> g roEL2 ^H^-S- ^l^a(Genbank) -iHH ^S.-£ 3 

<36> .^^j-, oln] ^-^^7fl^s ^1 2003-15124^^1 A>-g-^ rp oB -R-*!*} J±nf 

groEL2 -fh^Rf 4*3].- - ^o] ^ \&°] 

7} rpoB ^^^14 « = * ^ci-ofl oi-g-s}^ Al^la^^^i tH^-^e| 

<37> ol«4 g roEL2 -R-^V-I- °}&& ^B^S^Hl^ # ^fHJ-g- -$M|*1 

<38> 

<39> 1) ah^^dI^a 4- g roEL2 -fi-*!*} ^o}^^^ ^s.x\ 7}^ ^ej-oj^s. 

ol-g-sH a.* groEL2 o.^} #^*}^ 

<40> 2) #7l g roEL2 -^-^> ^Hl-i- -g-^Hr ^ ; £ 

<4i> 3) #7M*\ <§7lA^^ ^ groEL2 -fr^*}- ^-^^ <* 7 )*]C£-jr 

<42> ^"71 1) ^TfloflA-l groEL2 -R-#7> #^^1^171 flSH ^H^£*M1^ ^o]7A 

ol H^-oj^s. ^2:^ el] oic>| ( ^^fl groEL2 ^H^ol iE| Eo ^i ^u]^ 

^(5. lividans)^ ^H^J£*Hli ^^(S. a I bus) ^ <g 7l >H <g ^ iB^^nl^A^ 31 

o.s. ^^tt =fr?>-T-^^ S-ofl^-i-sKr. paurometabola)$\ ^H^jzf v}B.?>\e$ 7\^ 
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1020030024656 2004/1/3 
ol-g-tb ^^ ti J-^-°l 3.^ 648-bp^ ^^V#^r ^*Kr*l« SK!^ 

4. 

<43> wV^tb H4 0 H3.tt ^^Ji 1 iE^ ^I^Jl 23. 5*1 3 ^ 3M4. 

<44> 41-7] ^e^S^I^I^ ^ ^r°fl H-B^M* 0 l-§-*}^ -=-3 5^ groEL2 -R-# 

7-} M# PCR #^}<^ ^H^* ^tb4. °l«fl, groEL2 -fi-^V 

^-^o] dlolE^lcli^ A^a^ 3 ^) *\<£#3L 423 5*1 S)^ ^H^ojcf. 

<45> 5^ ^-^ groEL2 ^7l^<g^- ^ofl x\<£ a] ja^r>c^ sfl^ ^ 

E^H^l ^7>A]^1 *ofl r}Al <g7H1 * Tfl^f-S.* ^*>^ *U^fe 

99.8% -#-§^-g- M.o}^ ^^Rr 5J£ 7V^*>cf. 

^7H^ ^o] 7 > 0.2%* ®7] nfl^-oltq.. 

<46> a. <£^ofl^ iB^^l^li ^ ^ groEL2 Hi o] E^Hfl o] ^ ^^S. £~?H1 ^-§- 

€ Stlfe- *1* 3^*"M ^ # 5^1- groEL2 ^H^* -g-*}«H 

0151^71^^ -g^^o.^. -S-^* 41*1*!: ^j2f ; 3^*1 iBlSPl^li 

^^(S. hydroscopic^) 3^(KCTC 9030, KCTC 9031, KCTC 9069)^ 100%, 99.8%, 99.8% 

cq <* 7 H<g iL^*! 7^^ 0 MH iB^^l^li *>oli=5.^5iS]7l^ 

(KCTC 9782 HI ^lf-S: ^tl^^-tiE 5]. *)£-^ ^B^S^Hl^ <&*\MS. 

a J bus) 2^(KCTC 1136, KCTC 1533 )fe- 99.8%, 100% <3 71*11 -§^*j* iL°liS*1 *J 

°fl*1 5^ iB^S^Hl^ «^tH^:(KCTC 1082 H 31*1^1- SKI *> SI ^[5. 6]. 
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T=r°oM3( interspecies variation) ol^H, q*. ^ ^H^o) <*j 7 lA4<g ( intraspecies 

conservation)^ ^-^H)<^^> tH4. 4 ^#cq <* 7 )x]<g cf^^r ##S>SjI, 

^ oVoflA^ <*7H<g iL€^°l 'S^A^ofl ^£]&tj.. 5 

^ ula^ wIjSSH SL&-§- ofl, 99.8% ~ 100%^ <*71a4<£ 

^ ^.^4. Hli2^7lA^ ^^ofl o^fl 5 -^o} 100% ^« 

<48> 14^, £ 7^ ^Efl^ &^°] ^ UK £-*fl^ «fli^, 



<50> [>gAH] 
<51>^ 

<52> ^*fl*jO_S ^ ^ ^^AflEio] ^^^^.g^ ^A r ^*3(KCTCHH ^ 

^l-T-^2r( Tsukamurella) 1 ^ ^ # 407fl^ if groEL2 <g7H<g,g- 
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t\. 3Lth cflolEiwflol^l- ol-g-^c^ ^ ^ofl o}^ -g-a- 2 ^(, 5. 

<53> IS. 13 





NO 


Name 


Source 


No 


Name 


Source 


1 


S. acrimycinl 


KCTC 9679 T 


20 


S. cinnamonensis 


KCTC 9708 7 


2 


S. aculeolatus 


KCTC 9680 T 


21 


S. cinereoruber 


KCTC 9707 7 


3 


S. afanosinlcus 


KCTC 9683 T 


22 


S. cirratus 


KCTC 9709 7 


4 


S. albireticuii 


KCTC 9744 T 


23 


S. coeruleorubidus 


KCTC 1743 7 


5 


S. albofaciens 


KCTC 9686 T 


24 


S. cotiinus 


KCTC 971 3 7 


6 


S. albogriseotus 


KCTC 9675 T 


25 


S. corchorusii 


KCTC 971 5 7 


7 


S. a/boniger 


KCTC 901 4 T 


26 


S. d/astaticus 


KCTC 9 142 7 


8 


S. a/bus 


KCTC 1082 T 


27 


S. djakartensis 


KCTC 9722 7 


9 


S. ambofaciens 


KCTC 91 1 1 T 


28 


S. erumpens 


KCTC 9729 7 


10 


S, aminophilus 


KCTC 9673 T 


29 


S. fulvissimus 


KCTC 9779 T 


1 1 


S. anandii 


KCTC 9687 T 


30 


S.galifaeus 


KCTC 191 9 7 


12 


S. argenteoius 


KCTC 9695 T 


31 


S. griseochromogenes 


KCTC 9027 7 


13 


S. bambergiensis 


KCTC 901 9 T 


32 


S. griseoius 


KCTC 9028 7 


14 


S. capillispiralis 


KCTC 1719 T 


33 


S. griseoviridis 


KCTC 9780 7 


15 


S. carpinensis 


KCTC 9128 T 


34 


S. humiferus 


KCTC 91 16 T 


16 


S. catenulae 


KCTC 9223 T 


35 


S. hygroscopicus 


KCTC 9782 T 


17 


S. cetlulosae 


KCTC 9703 T 


36 


S. minutiscteroticus 


KCTC 9123 T 


18 


S, chartreusis 


KCTC 9704 T 


37 


S. murinus 


KCTC 9492 T 


19 


S. chattanoogensis 


KCTC 1087 T 


38 


S. nodosus 


KCTC 9035 7 




i 


S. hydroscopicus 


KCTC 9030 


4 


S. a/bus 


KCTC 1 1 36 


2 


S. hydroscopicus 


KCTC 9031 


5 


S. a/bus 


KCTC 1533 


3 


S. hydroscopicus 


KCTC 9069 










1 


R. equi 


KCTC 9082 


2 


T. paurometabola 


KCTC 9821 



sfCH: KCTC: Korean Collection for Type Cultures 



<54> i: ^e^Sol^l^ ^ M.o) g roEL2 ^s^H^ 

<55> AE^ P ],|A ^ groEL2 -S-^j- ^Al^ ^ 5^ ^-Oj^O] ^W o V 

U= = i^°H(STGR0Fl)sl- *^o) u\ (STGR0R2)* *flS*H ^-g^i}. iH^S^Hi 

^ 5"^ ^}*\ ^f€- ^ SLS. g roEL2 -fr^r^) ^7}^\<^o} »-MQ ^b^J^H^ e^w] 
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^(GenBank No. X95971), ^B^S^Ml^ ^^(GenBank No. M76658) 2^ «S7H<14 7\] 

-f-*H*o_s 7 RV -B-AVtb =fr^€^(Tsukamurella) ^ t^Ht^ 

(GenBank No. AF352578) 1 ^ # 3^ <*7H<11- -2-€- iHE^ni^Ai 5^^g- 

9X^ S^lnlf ^ 0 1°1 STGR0Fl(5'-CCATCGCCAAGGAGATCGAGCT-3' 

Jl i)4 STGR0R2C5 ' -TGAAGGTGCCRCGGATCTTGTT-3 1 : ^HdJ: 2)# ^SS}$|tH 

£ 1]. Ol 4$-*- 0>^1 ^EEfl^p]^]^ ^ -g-ig^ # ^0. A>-g-^ *jo] 

< 56 > £ H^h ^oflA-] A>-g-^ = *J; ii^^q-. ^-*HH ^ 

^ g roEL2 -S-^7> ^r 7 i^r iB^^l^i <£b^ 1623-bp #31 -B-^> #^1^ 161*1*11 ^ 7H 
<l^Ei 808-bp^l^^ ^71a-]^ %- 648-bp^l ^71^^^- S3 A>-g-^]-^cf. 
4^ # 648-bp^l groEL2 -fr^7> ^-^^ <^ 7 }x]^ ?} 7 ] $\x>\a\ z}-z| ae| £ 

+ ^Bl^^l ^7]A-l<g ^ofl^ 16 lH}*j)w.Ei 182«1^^1^ ^ 227fl^ ^7lS. ^ ^ ^ tij- 

^ se]-o]^^. 787*1*1) ^H^Ei 808«1^ <§7lS ^sl^r =f- 227fl2l <*7l3. o^y> 

^Snl^l^ elyjcl-i^ iH^S^l^l^ <^tf|^^ 100% ^7l^o| ^}-§^-g- ^.oj j£n> oV^e)- 
€- ^ ^^91 t^Ft^e} ^S-vlM^iT. paurometabola)^ 100% A o v ^^§- ^l^ 

<57> ^Ulafl 2: ^H^£nH]^i # groEL2 420-bp 

<58> 1) DNA 
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<59> BB/P(Bead beater phenol) u o v ^^- DNA# . #)*r<^, 

TEN tfWTris-HCl 10 mM, EDTA 1 mM, NaCl 100 mM: pH 8. OH ^-fr^ ^ofl ^ o.l mm ^ 
A^i diameter 0.1 mm; Biospec Products, Bart lesvi 1 le, Okla., U.S.A.) 100 /^(packing 
volume) 4 3«t/tS.S£f/ol±=Slt2t (50/49/1) -g-^ 100 fd^ -^-fM^ *H h] 

Bernini beater)^ 1 ^^r^cf. 5 431°-^ 12,000 rpm^-S. 5 

# #^(100 (d)^r Ai]s.o. ^jaofl ^ 60 fd^ 0)^*^01^^ A]J L> 

4*1 15000 rpmAS. 15 ^^£^}S34. 70% °im*5. ^ TE (pH 

8.0, 10 mM Tris-HCl, 1 mM EDTA) 60 fdS. DNA# ^\^}^A. 

<60> 2) #^-Jl£: ?l^qHH groEL2 -R-?^V 

<6i> ^ofl Jf-ol^o] H4°H(STGR0Fl)sJ- H4°l ^ (STGR0R2)!- 

*fla&«H *}-§-*f$!4. PCR^r 2 unit^l Taq 10 mM dNTP, 10 mM Tris-HCKpH 

8.3), 1.5 mM MgCl 2 * 5-^>fe AccuPower PCR PreMix[Bioneer , Korea]!- °l-g-^>^i=f . 
^ DNA 50 ng, ^B}°H SRP0F1, SRP0R2 AA 20 pmol^S: "4^-, ^ ^AA 20 fd7} s\S^^ ^ 
-ff^» ^7Hr°3 *M-£cf. PCR^ ^ ^*fl ^^(denaturation)^r^l 95 °C 5-g-, 

95 °C l£, (anealing) 62 °C 45^, ^RK ex tens ion) ^31 72 °C 30^ ^ 

^ final extension) &7$\ 72 °C 5£--2-5. 30^ ^W^tModel 9600 thermocycler , 

Perkin-Elmer cetus] . PCR ^, 1% °\7}£-^ *fi°11 ^l^sH 648-bp^ «>-§-^>l-^: ^91 

<62> ^7lofl^ « 0 Md^ ^ #^-*m <r 9X$= 5^1°lt ^l-S-^H ^^-s^ <S 

^t>-g-* ^r^tr ^ 40 €^1*1 648-bp^ groEL2 -fr£*r -g-^* 1% 

o}7}5.^ ^ ^7^^ ^Vofl^ ^-o]^ ^ 2]. iE*h ^H^JeL^HI^ ^ ^ ™ 
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ol 



<63> 3) ^Zl± <?Wl-g- *H§-^ ^ 



<64> 



1% ^ofl ^7)^^- iB^£Dlx|i JL^W 648-bp^l a J^- A Jt « 7}€- 4 



# Afl^L^ -Ktiofl ^ DNA1- 



DNA 



^ ^^]^- Qiaex[Qiagen, Germany] A l 



°l-g-*rSl^. ^ -g-«fl -g-^ QX1 500 fd^r ^1 I^&tt ^7>tb ^ 50 °C°fl 

15£-# y o v *l*r^ ^ 33:^1 ^SX^. H ^ 10 /Ai ^7>*H 3£r ^ 

^ 50 °C^1 15^-7_1 ^x]a>}<%^. =L a\o] i« 7_>7d 0.5. jd-g. (vortex)^ 

*3§r^ W1.EL7} ^ji ^V^cf. o] Jfr Qxio.S.iai, QFS 2«i 45 °C°lH 

10^- 7i 7i2:Al?J ^ TE 20 /^S. DNA^r S]^^>^^. 



<65> ^aHI 3: g roEL2 *}^<*7H<^ &q 

<66> °§ 7 H<g «.a^ ^ ^ aV # ^ DNAS . A >-g-^^cf. ^DNA 60 ng, = 

1.2 pmol, BigDye i^-fl o] a\o]^ 5lH[PE Appied Biosystems] 2 ^-g- ^Jl, 

^fr^r* ^7>^r>o^ %■ 10 ^7} >£-§-£r Perkin Elmer Cetus 9600 

* A r-§-*H, 95 - C 10 ^, 60 °C 10 2:, 60 °C 4 25 ^>°1#* ^-§-°l 

#^ MsL^r ^#^<LS. DNA# *<Ml*rSii=f. ^, 180 3 M if 

olS 10 td-B: ^7>*>^ ^ 200 /^S. ^, °1 2«fl 100% |7Hf^ 

^ cf^- 15,000 rpm^-S. 20^-?! ^-£-^H DNA» ^^1^. ZL 70% ofleh-g- 

500 ^7>t!r ^ 15,000 rpm^.S 20£-?i ^^-S^M DNA1- 43<5}$|tf. zi * DNA-& 
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wl°]^r2)-^ i-§-°M ^.(Deionized Formimide) [PE Appied Biosystems]S Sl^s^t}-. 

711 3*fl€ DNA1- 95 °CS. 5^- It- tSr-g-S} 0 } ^:^7>^- DNAS. ^, ABI 3100 °l-§-*r 

<*| 2Al^> 30^- -g^J ^71*8^^ <*7H<g^- y^o^ 
<67> <*7H<i ^°o v ^ Hel-oloi STGR0F1# A>-g-*H 3^0.3. <£7H<g-g- «-^s> 

51 -H, 648-bp 420-bp ^ 423-bp^l ^7l^<g^- ^^^^cf. 

< 68 > ^z.<g f^J^ ^ifl^-g- #7HH ^v#*V w> tfls. 3 *fl f> ^ #3.^ ^ ^ol 

groEL2 <$7]*}<£ 7l^o_S. 232«i*l] 631^*1) ^ 7] ^ 420-bp^l <§7]^<i^- 

^^>^cf. zl 44. ^ fiitt i4(l 7 ^^d^} Tfl^- tfofl 7fl ^^jl, Zf a> 

°14 ^7lAi<go] Cf^ O^H^ ^^Hl ^^ofl^ ^A^ol ^ q. 

.2.71 nfl^-ofl 33.3. <*7H1^- 4^ ^ ^cf) ojol 40^51 If ^ 420-bpS] £71* 

<69> oj^Tll ^7l^«g^ cf^( mu lti alignment ^Hl-i- HlJE^fl ^ 

4, 40^ If ^ 2.^ ^ S cfs «g 7 H<I* ^ oi^cf. ^, z| <*7H<i 

tpoHK interspecies variation)* l^f4. 3^ -fi-^rfe- ^ -g-^ofl 

S?i* f^l^-i: ^ &&i=r. t"*l|, ^H^^Hl^ <£tf}^ ^ gr0 EL2 <$7]*\<g 

^1* 7l§ 301 ^ ^7]°]} o\x2] ^aV i 7 fl a 3-bp(GCG)7> 423-bp* 7>^J1 & 

^ 3^( 
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S. ambofaciens, S. erumpens, S. murinus)% 37^ Str i?^r ^7H<g s.^- t^ll 

-#°1H ^7]^|^ (insert ion) o] 14 , ^(delet ion) &<>1 2.*=- 420-bp^ ^7l# S^l-JL 
^1^4. ^, ^1 A oHH ^tti*}- ^(gap)£ ^^11^1 8^*}^ ^KMi}. 16S rDNA 

^ -2.^-1" ^"l-Ol ^Cfjl £3j*l SZcf. £ ^oflAi A>-g-^ ^ 

groEL2 -f^^-i- tq-A] tr # SKl^- ^ ^4. 

<70> 140711 9] $-S_ o>d1^a> ( ^ ^H^S.nHl^ GR0EL2 7l^o_5. 

78<£*fl oHt^El 217«i*l| oH^ofl tsfl^s)^- -f^-fr ^4 ^HH 7l#^ ^ 

^ ^B^S^Hl^ <y-iL3l-Alo^(5. ambofaciens), iS^S^Hl^ ^1#€^(5. er unpens) , i 
H^S*H1^ ^-^uii(5. murinus) 37fl£l ^S^S*!^ <£tH>i GR0EL2 

^ 7l^o_S 101*1*11 ^1*H ^B^CalanineH ^7l-£H 14l7fl<3l oJ-o|^Ay.j- s^Kn 

?A^r JL^ uH^l 37 711 St 5"^ £t 140711^ o>nl^A>-g- 3^- 

^53^. a fr, 407^ -2-^ ^<HH ol-cl^AV >S-^# 7l^AS 33711^ tfl^-B-^^> 

7 r €^fl*Rr ^ ^^cf. ^, ol^*]- o}x2]^XY^ 3.^*}*} *«Hf 16S 

rDNA 2}- cf^Tll ^7l^<l^nv 6>u|ef e>M i^V-g- ol-g-Sr^E. AE^q]^ ^#?_> 

<7i>^X|ofl 4: groEL2 -fi-^V ^W^^ Hfll^ <£7H<g ^ 5? ^ 

groEL2 «g7]A^(420-bp ^r£- 423-bp)* DNAstar dtiSB^H^ Megalign ES^^f °l-8-*H 

45-20 



1020030024656 #^ <£z}: 2004/1/3 

cf^Kmulti alignment)^- ^r*3*r°i groEL2 <>1 «fl o] >^ ^^.gtf. tMIl* 
420-bp ^H^-g. Megalign = 3.n^*IM 1407flsl o>d1^a>o.s. hJ^ (translat ion)A] ?1 ^, 
o] o>rr] ^a>^- tfl#o_ s Megalign £Sn^ <#<a] Clustal Method u o v ^-°5. ^1^4. 
°l¥7fl 140 o>nl^A>^- cfA] 4207fl ^ <*7H<g^. ^A]^ hJ-a^ -g- ^ ^0]^ 

rifloli* 40^ «97H^ ^ofl cfltV <§7l^<g Aj-^o. t^igsi Dflol^uflol 

^» Megalign <&s\ a]^i 7] s] (sequence distance)!- °l-§-*M ^^*>5|nf. 

<73> ^7l^<g Cf^^ ^ ^ofl Aj-^^ ^ 40 ^ a ^a*oJ <g 7 H<l ^-^-g- 

SAHU&L&rJ-. ZL 7j3f 40^ £^f- a^s cf-E ^ 7l A-] ^ *^-g; i^c}. 38 7fl^ AE 

^MDl^^ ^ofl £-^*H 88.4%(5. griseolus$\ S. albus 

a}o]o} <§7H<g ^^Aj)^ 99.1%(5. humiferusQ S. ambofaciens a> 

<74> n^A^ iH^SDl^li ^ ^ 0.9 ~ 11.6%^1^ <*7H<g o]^^^ JS/y-g- 

^91^ ^ ^B^S*Hli A>o]^ <*7\*\<£, oI^a^o] 3%!- ^ &i=- 16S rDNA°ll 

(interspecies variation^} ^tfe y A%~ ^-^1^- 9XSX^. 387fl^ 

#5K7\ pat/ro/»ef^o/a)^ ^7lAi<g2f aj-^^. w^^H ti5>M- *fl 2.-^ 85.5%(5. anandii $\ 
R. equi A>ol^ c* 7 ]*]<i 2^ ) o] 0} tf^^g: j^oj-g. ^o]^. + oi^cf 
<75> 387fl^ iH^£D|/i|A 4=.6\] 4=.is}^ -B-3E. »Mi:^ y]i2^^ nflofl 

91.4%( 
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S. griseolus Q S. a/bus a>°1^ c>p]^a> ~ 10 o%^ o>u]^a> iLc^&jL, 

-g: tilJS*>^ iLSM- nfl 87.9%(5. ay7a/7<//7 ^ R. e qui ^}^\ <£7H<g °}-g\<A ^ 

^-§- li 0 J* ^ 5a&£f 

<76> z]- a}o]o} Tfl-g-*}-^ -^-^^TflCphylogenetic relationship)^- Tfl-f-^ (phylogenet ic 

tree)!- -f-*>^ ^*>5i4. 31^tt MEGA iHB^Ht ^r^534. 

1^ 40 ^3 420-bp ^H^-g- Juke-Cantor 7] 5] pa i r wise deletion 

1- ^ Neighbor-Joining^ ^.S. £-*J«H ^}^# *H3*l-$5l^. ^-H^H^ (Bootstrap) ^> 
100 ^(replication^ ^*S^>5t^. 
< 77 > -H-S. o>ul ^a> <*7H<i ake^ 4 Tfl-f-^^ 420-bp2] -n"^*} ^Hl* Megalign =S 

nejMH 1407^ oj-n] ^aJ-o.^. ^(translation)^?] Megalign ESa^ Clustal 

Method ^-O-S t^l^l^ ^-^^h^^. 
<78> t^H^ 4o^o| <* 7 H<g-§. ^tr^S. Mega i£B?1^t °l-g-^ 

Neighbor-Joining 7fl-f-^# ^*}<%^. #*fl ^A^SX^r ^ 40^ £-¥ cH& ^ 

J±°mAi 407^ iL°l^ S-o]^- ^ ^^rf. 38^ i 

*ti ^^ti ^ff ^IM: 3}-<?ll3; ^ SXSX^ISL 3]. 

<79> oj-n] hr-^t^r Megalign Eia^ Clustal Method £-^tr 

^4 40^51 if ^ f^H cf^- o>nl^A>^. 33 7 fl<^ cH^-^-^7>7> ^ ^ 
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&5M[S 4]. 



<80> ^a]^1 5: 40^5} S.^ ft^ $\ o] b\ till °1 it ^l-g-t!: ^71*11 
^ 

<81> ^-7] a 1°H M-e1-\+ a>sf ^-o] "S^rtl §1-01=^^^2)71^ 3 ^ 

(KCTC 9030, KCTC 9031, KCTC 9069) ^ iB^I^li <gv]^ 2^ (KCTC 1136, KCTC 1533)2} 
5^* ft -^Alsl-^rl-. ft ^ zvzl-^ 420-bp3l groEL2 ^ 7l 

#7H^ ^^1- w^cflji. ^^*1 4^-, 40^^1 ^7lA^ol 4$*mo] oi^ DNAstar 4i 
HS^M^l Megalign HSZL^ofl cflog^j. ^ ^7HH tfls. t}^:g-g- ^^fl Mega 

4iHH3M^ Neighbor-Joining ^^.S 3H^}<^ ft ^-g- ^Aj^cgt} 

<82> <£^s} 4 0 ^ tHl o] yfl ol ^*HiL ft ^oll ^-g-^ ^ ^ *1» IIHI^r 

7l ^*H, ##^3. *]&^ ^B^SDl^l^ §>olH.Si^7Si 3^ (KCTC 

9030, KCTC 9031, KCTC 9069), n^JL ^H^S^ ^ ^ <gtt\^ 2^(KCTC 1136, KCTC 1533)^1 

<83> zl ^nf, HlS^ if^r*] ^B^S^Hl^ §>ol = s.i^s] ?1 >h 3^(KCTC 9030, KCTC 9031, 

KCTC 9069)^7 AA 100%, 99.8%, 99.8%£l <£7H<g Tfl^^MH If ^ 

iSeflJ&tiHli *l-ol£L 5.^=7 31 ^^(KCTC 9782)oll ^*]^-§- ^-^l*>5t^-[£ 5]. ^}K^ 
^rSl iB^^lli <gv\^ 2^(KCTC 1136, KCTC 1533)^ AA 99.8%, 100% ^7]^\<g ^ 
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iLol^i #<HH ^B^£*M1^ ^^(KCTC 1082H1 3*l^-g- ^91 

^^[S. 6]. 

°1^HH ^ i4€- groEL2 -fr^*}* ^-§-tb ^B^S^Ml^ # 

^ ^SU"^ 71^^ ^Hfl*V^ £-^ol ^J^o} Sfl^SM, ^ & 

# o^av^ a>^-£]ji oi^ 16S rDNA -S^o] ^ 
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1] 

iH^Scl^li -g-f^ g roEL2 ^o]^SLS. ?} x*\ , a^h]^ 12] 

3E^*Rr 

2] 

iE^Snl^li g roEL2 -f}-*!*} ^o^o^ -S-A)^^ a^^s 2 £] 

7H1# i^Rr ^o}u\_ 

3] 

^II^Jl 3 ifl*l ^i^s 425. SA|5q^ ^7H<gs ^l^^^l iiHM iB^ 

[^8^ 4] 

1) ^H^mnl^^ <fc ^=*oJ groEL2 _o ^j. so] 3 ^S-A] 71^ 
ol-g-^H ^3 i^r^ groEL2 -R-^*} f^*Kr #3); 

2) #7l groEL2 -fi-#*} £-*J^ c^j ; ^ 

3) ^-7loflAi ^ 7 ]A^3J). groEL2 -fr^ ^7]A-]o|^- ti^Kr 
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5] 

[^*o> 6] 

^1 4 &<H>M, aJ-7] ^ groEL2 o.^^ «-^o. A-^^Jr 3 vflxl A-^i£jr 

42S <^7lA^s. ol^o]^] ^o]]A-1 A]BH£ ^OjO. ^)o S ^ • 

[^^8- 7] 

^1 4 ^ 0 H1 Si^^l, -S-71 3) 3r7lHH -=-3 -g-^<2] gr0 EL2 <*7H<g^ £. 

§ groEL2 -H-^7.} -g-^S} <g7lA^o 1 ) tfl°^H i}^^ ^ 
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1623-bp ffroEL2aene 




161 STGROF1 182 



STQROR2 808 



[51 2] 

M 1 2 3 4 5 6 7 8 9 10 11 12 1314 15 16 



648-bp 



-gjpMlj^ ^IpNM^ ^MMfe* <ll*ll(jp > ^HHfl^ 4§!"!B^ ^Mfc I^^fr ^KIB^ 



M: .d>x174 DNA 3D I 0^,1: 5. aculeolatus , 2: S. aibireticuli t 

3: & albofaciens, 4. 5. aZ&tys, 5. S, aminophilus, 

6. 5. argenteolus, 7. carpinensis, 8. S. chartreusis, . 

9. 5. cfnnamonensis, 10. 5. coeruleorubidus, 11. S. diastaticus, 

12. S. e rum pens, 13. 5. gr/seo/us; 14. 5. hygroscopic us, 

15. /?. 16. 7! paurometabola 
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[£L 3] 



•iff 



89 r 



14 



14 



05 



04 



10 



cinereoruber 
— S. gal i laeus 



— 5. nodosus 
S. ainutiscleroticus 



— S. capi 1 J i spiral is 
S. acriaycini 

-r— S. cellulosae 

- S. albogriseolus 
S. djakar tens is 

— 2>. coeruleorubldus 
S. collinus 
S. griseoviridis 



38 r 



1 i2i — r 



— S. bambergiensis 

— S. humlferua 

■ S. ambofacions 

S. chartreusis 

S. argenteolus 

— S. orumpcns 

■ S. albofaciens 
5. catenulae 



41 

30 



22rt 



S. bygroscopicus 
S. aminophi lus 



■ S. aculeolatus 
S. albus 



77 1 



S. anandii 
— — S. murinus 

— S. griseochromogenes 

- S. corchorusii 
5. alanosinicus 

- S. chattanoogensis 
albireticuli 

- S. carpi nens is 



- S. alboniger 
S. diastaticus 



48 L 



37 



93 L 



S. fulvissimus 

S. griseolus 

S. cinnaaonensis 
- S. cirratus 



100 L 



J?. equi 

T. pa urome tabo 1 a 



Scale: each — is approximately equal to the distance of 0.617934 
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[5- 4] 



09 
15" 



99 



52 



41 



5. albus (KCTC 1082) 
albus (KCTC 1533)* 
albus (KCTC 1136)* 



• S. aminophilus 
aculeola tus 



S. anandii 
— S. murinus 

— 5. gri seochrooogenes 
S. corchorusii 



19 



25 1 



73 1 alanosini cus 

• 5. argenteolus 
• S. cr urn pens 
■ S. aJbofaciena 

S. catenulae 

-5. hydros copi cus (KCTC 9069)* 

- S. hygroscopicus (KCTC 9031 )* 
— T 

- S. hygroscopicus (KCTC 9782) 

-5. hygroscopicus (KCTC 9030)* 

chattanoogensis 

S. albireticuli 



100 



5] 



4 S.a l 



S, griseovtrWls 
S. albogriaeoius 
oelluloaaa 
S. ooeruteorubWus 
S. oollinus 
S. djakartenaia 

S. aculeolatua 



• S. aminophilus 



M — 

| _J 6. corchorusii 

' P S. alanoaimcus 

1 — S. griseochromogenes 
„j S.humiferus 
S. amboteclen* 

j~ S. chartreuils 
J 1 — S. albofactens 
-j S. hygroscopic 
1 S. catenulae 




S. dnnamonensis 
S. cJrratua 

S. grlxooius 



Streptomyces 



1 S. albireticuli 
• S. erumpena 

• S. 



H S.galilaeua 

I r~ S. dlastaticus 

M — S. minuttscleroticua 
_J L - S. alboniger 

S. bamberglensis 
S. fuJvfsslmus 
S. capHlispirails 
S. acrimyctni 



«t== 



- R. equl 



<110> Korea Research Institute of Bioscience and Biotechnology <120> 



Identification method of genus streptomyces by using groEL2 gene <160> 42 <170> 
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Kopatentln 1.71 <210> 1 <211> 22 <212> DNA <213> Artificial Sequence 
<220> <223> forward primer STGR0F1 <400> 1 ccatcgccaa ggagatcgag ct 
22 <210> 2 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
reverse primer STGR0R2 <400> 2 tgaaggtgcc rcggatcttg tt 

22 <210> 3 <211> 420 <212> DNA <213> S. acrimycini <400> 3 aagaagacgg 
acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 ctggtcaggg 

agggcctgcg caacgtcgcc gccggcgcca acccgatggc tctgaagcgc 120 ggcatcgaga 

aggccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 gagaccaagg 

agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 gagctcatcg 

ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 tcccagacct 

tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 atctcggcgt 

acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 4 <211> 420 <212> DNA <213> S. aculeolatus <400> 4 
aagaagacgg acgacgtcgc cggtgacggc acgaccaccg cgaccgtcct cgcccaggcc 60 
ctggtcaagg agggcctgcg gaacgtggcc gccggcgcca acccgatggc gctgaagcgc 120 
ggcatcgaga aggccaccga ggccgtctcc gccgccctgc tggagcaggc caaggacgtg 180 
gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccggcgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcgcagacct tcgggctgga gcttgagctc accgagggca tgcgcttcga caagggctac 360 
atctccgcct acttcgccac cgacatggag cgcatggagg cggagctcga ggacccgtac 420 
420 <210> 5 <211> 420 <212> DNA <213> S. alanosinicus <400> 5 
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aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcc 60 

ctggtcaagg aaggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccaccgcg tccatctccg ccgccgacac ccagatcggc 240 

gage teat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

agcaacacct tcggtctgga gcttgagctc accgagggca tgegcttega caagggctac 360 

atctccgcct acttcgcgac cgacatggag cgcatggagg eggtgetega ggacccgtac 420 
420 <210> 6 <211> 420 <212> DNA <213> S. albireticuli <400> 6 

aagaagacgg acgacgtcgc eggtgaegge acgacgaccg cgaccgtcct cgcccaggcg 60 

ctggtccgcg agggtctgeg caacgtggcc gccggtgcca acccgatggc ectgaagegt 120 

ggcatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgagcaggc caaggaegtg 180 

gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggegat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgegcttega caagggctac 360 

ateteggegt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 7 <211> 423 <212> DNA <213> S. albofaciens <400> 7 

aagaagacgg acgacgtcgc eggtgaegge acgaccaccg cgaccgtcct ggcccaggcc 60 

ctggtcacag eggagggect gcgcaacgtc gccgccggcg ccaacccgat ggccctcaag 120 

cgeggtateg agcgcgccgt cgaggccgtc tccgccgccc tgctggagca ggegaaggae 180 

gtggagacca aggagcagat cgcctccacc gcctccatct ccgccgccga cacccagatc 240 

ggcgagctga tcgccgaggc catggacaag gteggcaagg aaggegtcat caccgtcgag 300 
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gagtcccaga ccttcggtct ggaactggag ctcaccgagg gtatgcgctt cgacaagggc 360 
tacatctcgg cgtacttcgc caccgacatg gagcgtatgg aggcgtcgct cgacgacccg 420 tac 

423 <210> 8 <211> 420 <212> DNA <213> S. albogr iseolus <400> 8 
aagaagacgg acgacgtcgc cggtgacggt acgaccacgg cgaccgttct cgcccaggcc 60 
ctggtcaagg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 
ggtatcgaga aggccgtcga ggccgtctcc gccgccctcc tggagcaggc gaaggacgtg 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 9 <211> 420 <212> DNA <213> S. alboniger <400> 9 aagaagacgg 
acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 ctggtgcgcg 

agggtctgcg caacgtggcc gccggtgcca acccgatggc cctcaagcgc 120 ggcatcgaga 

aggccgtcga ggccgtctcc ggtgccctcc tcgagcaggc gaaggatgtc 180 gagaccaagg 

agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 gage t gat eg 

ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 tcccagacct 

tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 atctcggcgt 

acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 10 <211> 420 <212> DNA <213> S. albus <400> 10 aagaagacgg 
acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 ctggtccgcg 

agggtctgcg caacgtcgcc gcgggcgcca acccgatggc cctcaagcgc 120 ggtatcgagc 
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aggccaccga ggctgtctcc gctgccctgc tggagcaggc caaggacatc 180 gagaccaagg 

agcagatcgc ctccaccgcc tcgatctccg ccggcgacat ccagatcggt 240 gagctgatcg 

ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 tcgcagacct 

tcggtctcga gctggagctc accgagggca tgcgcttcga caagggctac 360 atctccgcct 

acttcgccac cgacatggag cgcatggagg cggagctcga ggacccgtac 420 
420 <210> 11 <211> 420 <212> DNA <213> S. ambofaciens <400> 11 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 
ctggtcaagg aaggcctgcg caacgtcgcg gccggcgcca acccgatggc cctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagct cat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
ateteggegt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 12 <211> 420 <212> DNA <213> S. aminophilus <400> 12 
aagaagacgg acgacgtcgc ctgtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 
ctggtcaagg agggectgeg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 
ggcatcgagc gcgccaccga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtg 180 
gagaccaagg agcagatcgc ctccaccgcc tccatctccg ctgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcgcagacct tcggtctcga gctggagctc accgagggca tgcgcttcga caagggctac 360 
atctccgcct acttcgccac cgacatggag cgcatggagg cggagctgga ggacccctac 420 
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420 <210> 13 <211> 420 <212> DNA <213> S. anandii <400> 13 aagaagacgg 
acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcc 60 ctggtccgcg 

agggcctgcg caacgtggcc gccggcgcca acccgatggc tctgaagcgc 120 ggtatcgaga 

aggccgtcga ggccgtctcc gccgccctgc tcgaccaggc caaggaggtc 180 gagaccaagg 

agcagatcgc ctccaccgcc tccatctccg ccgccgacac ccagatcggc 240 gagctcatcg 

ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 tcgcagacct 

tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 atctccgcct 

acttcgccac cgacatggag cgcatggagg cgtcgctcga ggacccgtac 420 
420 <210> 14 <211> 420 <212> DNA <213> S. argent eolus <400> 14 
aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 
ctggtccgcg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctcaagcgc 120 
ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgagcaggc caaggacgtg 180 
gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgcgac cgacatggag cgcatggaag ccgcgctcga cgacccgtac 420 
420 <210> 15 <211> 420 <212> DNA <213> S. bambergiensis <400> 15 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 
ctggtcaagg agggcctgcg caacgtagcc gccggcgcca acccgatggc cctcaagcgc 120 
ggtatcgaga aggccgtcga ggccgtctcc ggtgccctgc tggagcaggc gaaggacgtc 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
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gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 16 <211> 420 <212> DNA <213> S. capi 1 1 ispiral is <400> 16 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcc 60 

ctggtcaagg agggcctgcg caacgtcgcc gccggcgcca acccgatggc tctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc ggtgccctgc tggagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 17 <211> 420 <212> DNA <213> S. carpinensis <400> 17 
aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 

ctggtccgcg agggcctgcg caacgtggcc gcgggtgcca acccgatggc cctgaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcg ggcgccctgc tcgaccaggc caaggaggtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgcatggagg cggcgctcga cgacccgtac 420 
420 <210> 18 <211> 422 <212> DNA <213> S. catenulae <400> 18 
aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 
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ctggtccgcg agggcctccg taacgtcgcc gccggtgcca acccgatggc cctcaagcgg 120 

ggcatcgaga ccgccgtcga ggccgtctcc gccgccctgc tggagcaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac ccagatcggc 240 

gage t gat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgegcttega caagggctac 360 

ateteggegt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 at 
422 <210> 19 <211> 420 <212> DNA <213> S. cellulosae <400> 19 
aagaagaegg acgacgtcgc cggtgacggt acgaccacgg cgaccgttct cgcccaggcc 60 

ctggtcaagg agggectgeg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 

ggtatcgaga aggcegtega ggcggtctcc gccgccctgc tggagcaggc gaaggacgtg 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacgt ccagatcggc 240 

gagctcatcg ccgaggegat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgegcttega caagggctac 360 

ateteggegt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 20 <211> 420 <212> DNA <213> S. chart reus is <400> 20 

aagaagaegg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 

ctggtcaagg agggectgeg caacgtagcc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgagc gtgeegtega ggccgtctcc gccgccctgc tcgagcaggc caaggatgtc 180 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggegat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgegcttega caagggctac 360 

45-36 




1020030024656 #^ 2004/1/3 

atctcggcgt acttcgccac cgacatggag cggatggagg cgtcgctcga cgacccgtac 420 
420 <210> 21 <211> 420 <212> DNA <213> S. chattanoogensis <400> 21 

aagaagacgg actacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtccgcg agggcctgcg caacgttgcc gccggtgcca acccgatggc gctgaagcgc 120 

ggtatcgaga aggccgtcga gtccgtctcc gccgccctgc tcgagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ttccaccgcc tccatctccg ccgccgacac ccagatcggt 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgcatggagg cggtcctgga tgacccgtac 420 
420 <210> 22 <211> 420 <212> DNA <213> S. cinnamonensis <400> 22 

aagaagacgg acgacgtcgc cggcgacggt acgaccaccg ccaccgtcct ggcccaggcg 60 

ctcgtccgcg agggcctgcg caacgtggcc gccggtgcca acccgatggc cctcaagcgt 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgcccaggc caaggatgtc 180 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgcatggagt cgtccctcga cgacccgtac 420 
420 <210> 23 <211> 420 <212> DNA <213> S. cinereoruber <400> 23 

aagaagacgg acgacgtcgc cggtgacgga acgaccaccg cgaccgttct cgcccaggcg 60 

ctggtccgcg agggccttcg caacgtcgcc gccggcgcca acccgatggc tctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc ggtgccctgc tcgagcaggc gaaggatgtc 180 
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gagaccaagg agcagatcgc ttcgacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 <210> 24 <211> 420 <212> DNA <213> S. cirratus <400> 24 

aagaagacgg acgacgtcgc gggcgacggt acgaccaccg ccaccgtgct ggcccaggcg 60 

ctcgtccgcg agggcctgcg caacgtggcc gccggcgcca acccgatggc cctcaagcgt 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgcgcaggc caaggatgtc 180 

gagaccaagg agcagatcgc ttcgacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 

420 <210> 25 <211> 420 <212> DNA <213> S. coeruleorubidus <400> 25 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 

ctggtcaagg aaggcctgcg caacgtagcc gccggcgcca acccgatggc gctcaagcgc 120 

ggtatcgagc gcgccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 <210> 26 <211> 420 <212> DNA <213> S . co 1 1 i nus <400> 26 
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aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 

ctggtcaagg agggtctgcg caacgtagcc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgagc gtgccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagct cat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgegcttega caagggctac 360 

ateteggegt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 27 <211> 420 <212> DNA <213> S. corchorusii <400> 27 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcc 60 

ctggtcaagg aaggcctgcg caacgtcgcc gccggcgcca acccgatggc tetgaagege 120 

ggtatcgaga aggcegtega ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccaccgcg tccatctccg ccgccgacac ccagatcggc 240 

gagct gat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tccaacacct teggtcttga gctggagctc accgagggca tgegcttega caagggctac 360 

atctccgcct acttcgcgac cgacatggag cgcatggagg cggtgctgga ggacccgtac 420 
420 <210> 28 <211> 420 <212> DNA <213> S. diastaticus <400> 28 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcg 60 

ctcgtccgtg agggectgeg caacgtggcc gccggcgcca acccgatggc cctgaagcgc 120 

ggcatcgaga aggcegtega ggccgtctcc ggcgccctgc tcgagcaggc caaggaegtg 180 

gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccgcggacgt ecagateggt 240 

gagct cat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
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tcccagacct tcggtctgga gctcgagctc accgaaggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtccctgga cgacccgtac 420 
420 <210> 29 <211> 420 <212> DNA <213> S. djakartensis <400> 29 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcc 60 

ctggtcaagg aaggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 

ggtatcgagc gcgccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 30 <211> 423 <212> DNA <213> S. erumpens <400> 30 

aagaagacgg acgacgtcgc cggtgacggc acgaccaccg cgaccgttct ggcccaggcc 60 

ctggtcacag cggagggcct gcgcaacgtc gccgccggcg ccaacccgat ggccctgaag 120 

cgcggtatcg agaaggccgt cgaggccgtc tccgccgccc tgctcgagca ggccaaggac 180 

gtggagacca aggagcagat cgcttccacc gcctccatct ccgccgccga cacccagatc 240 

ggcgagctga tcgccgaggc catggacaag gtcggcaagg aaggcgtcat caccgtcgag 300 

gagtcccaga ccttcggtct ggagctggaa ctcaccgagg gtatgcgctt cgacaagggc 360 

tacatctcgg cgtactttgc caccgacatg gagcgcatgg aggccgcgct cgacgacccg 420 tac 
423 <210> 31 <211> 420 <212> DNA <213> S. fulvissimus <400> 31 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct cgcccaggcg 60 

ctcgtcaagg aaggcctgcg caacgtcgcg gccggcgcca acccgatggc cctcaagcgc 120 
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ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tcgagcaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcgcagacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 32 <211> 420 <212> DNA <213> S. galilaeus <400> 32 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcg 60 

ctggtccgcg agggcctgcg caacgtggcg gccggcgcca acccgatggc tctgaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggtgccctcc tcgagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ttcgacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac ggtcgaggag 300 

tcgcagacct tcggtctcga gctcgagctc accgagggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 33 <211> 420 <212> DNA <213> S. gr iseochromogenes <400> 33 
aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtcaagg aaggcctccg caacgtcgcc gccggcgcca acccgatggc tctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctcc tcgagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccaccgcg tccatctccg ccgccgacac ccagatcggc 240 

gage t gat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

agcaacacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 

atctccgcct acttcgcgac cgacatggag cgcatggagg cggcgctcga ggacccgtac 420 
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420 <210> 34 <211> 420 <212> DNA <213> S. griseolus <400> 34 
aagaagacgg acgacgtcgc cggcgacggt acgaccaccg ccaccgttct cgcccaggcg 60 

ctcgtccgtg agggcctgcg caacgtcgcc gccggtgcca acccgatggc tctcaagcgt 120 

ggcatcgaga aggccgtcga ggccgtctcc gccgccctgc tggagcaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac cgagatcggc 240 

gccaagatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggaga cgtcgttcga cgacccgtac 420 
420 <210> 35 <211> 420 <212> DNA <213> S. gr iseovir idis <400> 35 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcc 60 

ctggtcaagg agggcctgcg caacgtagcc gccggcgcca acccgatggc cctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct ttggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtgctcga cgacccgtac 420 
420 <210> 36 <211> 420 <212> DNA <213> S. humiferus <400> 36 
aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 

ctggtcaagg aaggcctgcg caacgtcgcg gccggcgcca acccgatggc cctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgagcaggc caaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tcgatctccg ccgccgacac' ccagatcggc 240 
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gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 37 <211> 420 <212> DNA <213> S. hygroscopicus <400> 37 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtccgcg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgagc gtgccgtcga ggccgtctcc gccgccctgc tggagcaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgctgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
420 <210> 38 <211> 420 <212> DNA <213> S. minut isclerot icus <400> 38 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 

ctggtccgcg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc ggtgccctgc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacgt ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 39 <211> 423 <212> DNA <213> S. murinus <400> 39 aagaagacgg 



acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcc 60 ctggtcacag 
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cggaaggcct gcgcaacgtc gccgccggtg ccaacccgat ggccctgaag 



120 cgcggtatcg 



agaaggccgt cgaggccgtc tccgccgccc tgctcgagca ggccaaggac 



180 gtcgagacca 



aggagcagat cgcctccacc gcgtccatct ccgccgccga cacccagatc 



240 ggcgagctga 



tcgccgaggc gatggacaag gtcggcaagg aaggcgtcat caccgtcgag 



300 gagagcaaca 



ccttcggtct ggagcttgag ctcaccgagg gcatgcgctt cgacaagggc 



360 tacatcttcg 



cctacttcgc caccgacatg gagcgcatgg aggcgtcgct cgacgacccg 



420 tac 



423 <210> 40 <211> 420 <212> DNA <213> S. nodosus <400> 40 aagaagacgg 



acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcg 



60 ctggtccgcg 



agggcctgcg caacgtcgcc gccggtgcca acccgatggc cctgaagcgc 



120 ggtatcgaga 



aggccgtcga ggccgtctcc accgccctgc tggagcaggc gaaggacgtc 



180 gagaccaagg 



agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 



240 gage t gat eg 



ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 



300 tcgcagacct 



teggtctega gctcgagctc accgagggca tgegcttega caagggctac 



360 ateteggegt 



acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 



420 



420 <210> 41 <211> 420 <212> DNA <213> R. equi <400> 41 aagaagaccg 



acgacgtcgc tggtgacggc accacgacgg ctacggtcct ggctcaggcg 



agggcctgcg caacgtcgct gccggcgcca acccgctggg tetgaagege 



aggccgtcga ggccgtcacc gccaagctgc tcgacaccgc caaggaggtc 



agcagatcgc tgccaccgcc gggatctegg cgggcgactc cacgatcggc 



ccgaggegat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 
tcggcctgca gctcgagctc accgagggta tgegcttega caagggctac 



60 ctcgtccgcg 
120 ggcatcgaga 
180 gagaccaagg 
240 gagctcatcg 
300 tcgaactcct 
360 atetegctgt 
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acttcgcgac cgacgccgag cgtcaggaag cggtcctcga ggatccgtac 420 

420 <210> 42 <211> 420 <212> DNA <213> T. paurometabola <400> 42 



aagaagaccg acgacgtcgc gggcgacggc accaccaccg ccaccgttct ggcccaggcg 60 

ctcgtgcgcg agggtctgcg caacatggct gcgggtgcga acccgctggg cctcaagcgg 120 

ggcatcgaga aggccgtcga ggccgtgacc gagcacctgc tcaaggaggc caaggaggtc 180 

gagaccaagg agcagatcgc tgctaccgcg ggcatctcgg ccggcgaccc cgccatcggt 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

agcaacacct tcggtctcca gctggagctc accgagggca tgcgcttcga caagggcttc 360 

atctccggct acttcgccac cgacgccgag cgtcaggagg ccgtgctcga ggacgcctac 420 
420 
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